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(54) PRODUCTION OF 2BETA-HALOGENO SUBSTITUTED METHYLPENICILLIN DERIVATIVE 

(57)Abstract: 

PURPOSE: To obtain the title compound useful as an 
intermediate for 6-lactamase inhibitors and a j±i 
cephalosporin based antibiotic in high purity and high R j f ^ S— S R J 
yield, by reacting an azetidinone disulfide derivative with % \ 

a hydrohalogenic acid in the presence of a nitrite, etc. J^ N <^>^. 
CONSTITUTION: An azetidinone disulfide derivative ® fepj R ' 

expressed by formula I (R represents carboxyl- 
protecting group; R1 and R2 represent H, phthalimide, 
halogen or acylamino; R3 represents nitrogen-containing 
heterocyclic group) [example; 2-oxo-4-(benzothiazol~2- 
yl)dithio-a-isopropenyl-1-azetidine acetic acid p- 
nitrobenzyl ester] is reacted with a hydrohalogenic acid 
(example; hydrochloric acid) in the presence of a nitrite 
(example; sodium nitrite) and/or an ester of nitrous acid 
to afford the aimed compound expressed by formula II (X 
represents halogen). 



rcH 3 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of 

rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 



[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 
[Date of extinction of right] 



©a^mnPFirUP) © to n m m 2r m 
© & m W HP ^ ffi ( a) ¥1-1 10689 

»J|2# ff^m^ ©'AM ^1^(1989) 4^270 

A-8413-4C 
8413- 4C 
8413- 4C 
8413- 4C 

ADZ 8213-4C «fff# 3Uff£ mJ&WL 1 (i8l) 



co igffr 2 0 - o y / g#| / ^ ^ •/ 'J y ^«S0D$|^& 



m PS62- 266943 
©ffi El PS62( 1987)10^213 



©21 


§8 




a m 




fsgai^ssBUj wujfia% 4 - 4 - is 


©IS 


W 


* . 


m 4 s 




wujjftisaajm^a^ 1-4-2-305 


©f£ 


w 




m + 




iBjiijjftraaim^AW? -32 


©f& 






HI ffl 


% = 




@f£ 




m 


4» # 




raujjawnjm»&*fl»r 5-6-1 


©SB 




m 




ft j£ 


*»EE»*ffi?U«IBBr3334- 4 


©Hi 


13 


A 




jtoswmm&tomsm 1 -27 


©ft 




A 


#3± = 


« . 3S~ 


fl-2^ 



©Int. CI." 

C 07 D 499/00 
499/44 
499/46 
499/80 
' A 61 K 31/43 

C 07 D 501/10 



m m m 

ftWvZV* 2 0 -/Nay J SJft^ f-Ms u 



CH 3 



fT/UFSS^Saffl ° C0 2 R 



R 1 



•3, Xli'voy>@.f*St, ] 



t? g *> <* n * t -tf t- y > v x ;u 7 -r k m m (* 

ai»xx?AOff«TTrK«S*8CilljLt) J N v C 0 2 R 

Tie-as 5$ 



r 2 -..J r - s \/ _X (I) 



— 1181 — 



> ;ws- r$ a ^ ^ l . r* rvr 2 i±f5]— xfita 

t- g to s n -5 2 /3 - ADy;gjft> ^ ;u ■> i) 

±f£2 £ - ADy;tisyf A^ii/ij > ^ 3? 
<* (I) it s 0 - 3 5 9 -7 - -tf ffiBftij&i,* fi-te 7 

tife^^^aco 2^-^ay;gft^? />:.=. •> y 
>g§3Tf*. ( I ) co^ig^-iSi LTIi, 4SB8BS4 9 
- 8 1 3 8 0 ^SCFffMB 5 8 - 4 7 8 8 ^ (c M 
SJn/".?aitfi:fh7M>'o>^- (Tet 
rahedron L ett .) . 1 9 7 3, 3 0 0 1 IC 



?* Bn ¥1-110689 (2) 



R 




( n ) 



co 2 R 



R, R' , R 2 TAtfR 3 l±±lEl=Hli; 
TiB5„ ] 

<9^5Eaco2/S-/NDyysjft^5 : -;u^^.>y > g§ 

* * c i ) * fi? 5 m x- * * 6 

%H*i*£& k * 2 LLilM 
2 )S -*^u*f J Stft^ f-zU^^ •> y >^3?f*. 
(I) <±. *<.=. •> y >»3f(*oi*iT fcfSic^SS 

<t ^ ^ T? * *? n 01 X. r- h 5 ^ K o > U ? - 
(Tetrahedron Lett.), 1973. 3001 



i-^o C co <fc -5 lc^3cSE^£ 2 £ - 'n o y y g&,< 
^ ju-i^. -> y >m®{* (I) *xm-^»cSlit^-5 

y>{fc«S^!U5Jft|i, ( a ) ^1^ — <£R«SR 

*•£><. (b) srr.-e^i:/i^;urt-7'hsi^f$i^ 
^*<*5; ( c ) * (o&m ^mm^m^t lis 

Mtt49x<r-A7 7 rj:i:[liatati:t5 
a y > E&;< f^U-C^ •> y >8 3H* ( I ) CQ#f 



^-Aoy;gi!j^;K;^ij^s»» ( i ) 

T T ' / % a y > ft * 3fc IB? £ S S -ti- -5 fSl fig tt & f£ T 
2 £ - a y ./ g & j< ^ ,|, /< •> y > g§ at # ( j ) 



R 1 




( n ) 



COj R 



-1182- 



[5*;4j R li ■> ^filfl|fi«v t , R' & 

O'R 2 tifs) — XttfflS* o TTk&IS^ s 

T-^to * tv £ T -tf? 1 - y > if * A, 7 4 Vm&fet 
n Y >ft**»£ /X(i3Sffitt 

j.^ ^;ucd#^t-t-^c» s -a-s ciic<t(j T le- 
fts*; 

R' 

J— i _f-CB. (I) 

0 V C0 2 R 

[5£<*>, R, R' St^R 2 li±E«c:(Sl ITT* ?> , 
£T 5 2 0 - "a ¥ ; t&fejt Jl"< — ■> >) 



IS I3J ¥1-110689 (3) 

*nflifl]firic*jor, ictse— as:*); ci> Rtf 

(H) IC&HT. R, R' . R ! SCfR ! SffX 
T-^$n-5S«i, <fc <0 <fc ■? f.£ <D T- * -5 „ 

DS4 9 - 8 1 3 8 OffiSRffx -v W - . 7 
7 -f > ^ -fe 7 r o * U > 7 > K s<—'s>)'s 
X , *T \ 7. V 'J - T > K '<^oy- (19 

*^-m t>MT-£ .5. 5fS Lt'RStLtli, 
ffl * f - ^ x .x. f - ;U , tof/K 7* f - , t - 

;U 4 )V S ; O •>' >l> . v 7 i — JV jt =f- j\, , p - ^. 

h □ K > ;U . p - y h * X> y;^(5g^X 
fi#S^7 7 : r -fe h 4- •> ^ 7 -fe 

h *■ •> i f- ;U „ T'nt'/J'iAt+v'^f t' / < 

f /< a W * 4- •> 7 n b - A . > •/ W ;U tT 4- •> / 



3- )V , > •/ -f ;U +■ •> -X. ;U , s< i/ )\, ij )), # 
— )\, * *■ •> J <f Jl> „ •> ^ o 'N 4- •> ;u * # — )\, it 
*r : S * =f- Jb'mVi T is )\, * * i/ T )V ll>& ■ J h 

•> y f- >\, , xh + !/^f;k < > ;u tJ- ^ •> y 
;l/?C7;l-3 + y7^+^S : t V> ftfe , -r h ^ b 
^°t'5-AS, -/^f A7 J ^ a. ^ yl/ S 0)j 

*»J?aiSi:tei»T> R' XtiR 2 -e^^tl^^ 

T" S . * , 7'/^7;;SiLTIilffiXlJ 

W^.(df — ^[c^^ •> y >g§^(*£0 6 fi&a'Hr^ r 
d^^ij /^?(*©7fii;S»snT0 5 7->;l, 
r = y s*<m w» & n^o »ia^£ 7^*7-;;si 

LT(±, M^lf7 i i^7tl-7;;S, 

+ > T -b ^ T 5 J 2-fxx;b7-bh7;; 



2S , 7«A7thTi,/S, +.;H^7;;Sf 

lt * * om?& i m^AsX'K^x t> £^* 0 matt 

K>-/f7 7'J^S, f h*'/!)*!, T v T 
/ 'J *fi, b' 'J y^SXli b' 'J = ^AifjifU' 

iLT, (Sli7A*;H, ^ic^jftiS 1 ~4 «7 
;l'*;l/S*l-3i : |LTi>Ti<ti', ft ic S 
L^#^^ig^JS^St LTti, > ■/ =P 7 •/ y 
^S. 1. - Si t ;u 4- ;u - f 1 h ^ •/ - ju - 5 - -f 

(Tetrahedron Lett.). 1973, 3001 



-1183- 



0 

O X C0 2 R 

[S*, R, R' RO'R 2 t±BuIBlc(5] UTJ -So 

] 

R 3 S H (IV) 
R 3 l± ±E *„ ] 

9f?in4, ±ib— tes; (in) «xt£#i&tf— 
a: (iv) ©ft £ ten urn b-afcoft.^-e* *„ 

Sfc> ifli IB Sfc <L Ltl±, SJSlcJifc if 



RAT- 1-110689 (4) 

h 'J ? A , *7 U ■> A „ ij ^ O A If ; £0 T ;!/ il 'J & IS 
i£ „ il )l> -> >7 1* , ^' ^ v") ©7^* ') ± $| 

&iRt&mt><&w into ttz&mw^*T Ji>tL 

rt±4?flc3. ! iJPG*n^^A<s ft*. I* j> ?- Jl" , x ^ ;U 
7 n f ;U , -Y V r d f )V . 7" ;U , -f V7f /k 

7 ;k <i v r 5 ^mo £ o tifettSk l - 6 tor 
;u * /U SS 53- £• *r -T Z IE i» Bfc {£ Si r /u * n> x x ^ 

( n ) 1 *;U:»L, /n d y >ft7K5&&«- 1 ~ 
5 0 tAgjE, iff* t< 112-1 Ot/UKtt 

;KO {£ ffl S li , v'X/U^-r Kg§3?<* (D) It 
^i:«L. 0. 2 ~ 5 0 *;bfIJ3C. JSW, 0. 5 
~ 6 t^ggi •? £ £ L ^ 0 KJSfi, 5BW 



D D * A A , y ^ D O i ^ > © «t m o y > it 

«ft7jcjR3BieKU i^^x--r;U, i> <{ v 7 a \* 

>v 3u - 7- )\sm<n ^ o k j- jv&x&u, s<>-v>, 

■5 ^ x -r ;i<2U§j8U 4- -y- > s Sta-x-r :r ;K0 
<fc -5 «E£ffc7K**jgasjj<Wi35-es. :n^«, m 

t> 4tf I- PS S ts ft tt <^ >S< , il'S - 2 0 *C ^ ^ 6 0 *C 
ISS, tf * L < 14 - 1 0'CAvt,SjaSJgCD?ajglc 
X'nUt>n. %.fc&fffl It 3 0 #~ 2 4 B#PaT^JgT- 
aw, KJS-ii. 3 0 #~ 5 «F MS fit "CIS 



5. 

( 1 ) I(|!)it5 — »5* (I) ©2^-'Miy; 

(2) K fl> 0$ R8 *< iffi W 3 0 #~ 5 B^rplliiS i Jt!£ 

<o -e t- & & t £ g 6*i ® co ^ & < b f 3 ^ *? « £ a d> m 

(3) ^{tfHf^ffcfS^^^/B^ n V > Wfo'Zm 
fil /S < , S(ST-4i:fc^;^7hg^ti:if 

^® 7i- > 4 cox 5 y - vt&m$§t*<D-iFm^ mm 



-1184- 



(4) *i^r«»fiti<0-ta5fi»jHI*<ffifflT?S* o 

(5) ^^-^T-yrtiCfeSlTIIttlcW 

H «5 W 

Rlfiftl 1 

a - # ;U --K > 3$ p - — h a > if >\, x. x -r )V 

comm 

2 - V - 4 - ('<>-/f i T , /->U-2--1' 
;U ) •✓•^;f-a-'<y7"n'<^;U-l-T-tff L v 
>ff£B£ p - .=. h DOyAxxf ^ 251 og 
<0 •>' * a frjt 9 > 5m(Jfg?«lc 1 5 % £ & 2 raS «• 30 
X. , 7jc#«£#T, h U f A 3 8i»g£7jt 

0. 5 m2 tc L ?k fi? i£ =£• 3 0 ^ fa^ i: I -> T iS 
Tito 

*?£T 1 ffHUIitML, ?P/So 

7. 57 (2H. d. J=8. 3 H z ) 

8. 26 C 2 H , d. J=8. 3Hz) 

SSSfiW 2 

2l5-7Di/f;l/-2a-^;KtA-3 
a - il Jl> rtf > K P - — h □ K > y ;l/ X X f ^ 

2-**V-4- ('<>-/f : -T-/-^-2-'f 

> g£ 56 p - — So^<>^;Ui^7^;u 5. 01 
g to y * o j\,jt 9 > 2 5 ngjgjftc: 1 0 %^^7j«^ 
S54 9n5*jDi, 5J<^m^T, MM*- h 'J >>A 

1. 4 3 g 1 0 L 3 0 # 
Hi:ii.T»TLfc. SfflT 1 B*M«fis», iff th 

h 'J V A7hi§?$SO-fiSlP.^^7K(CT^ 2 H% 
flKTKEtflg v > ^ A ICT&iS L fc 0 ?Figgt 



¥1-110689(5) 

Sj>'eaia^i£7K(cr#2Jniati-^ fa Kt & ^ * 
•> * A icT&j® L r^o JFia«iFi**«ffiTi6« U, 

ulKtL/Co li^l 0 4- 1 0 5t 0 iR^98% 0 
^^iiRiRXK^ h;u (KB r) 

v pax (cm ) =1780. 1775 
b JV CCD C 2 3 ) 

6 (ppm) = 

1 . 4 9 ( 3 H. s ) 

3. 15. 3. 63 (2H, AB-X. 

J=16. 1 H z . 4. 2 
Hz, 1 . 7 H z ) 
3. 6 0 (2 H, s ) 
5 . 12 (1H, s ) 
5.30 ( 2 H , s ) 
5. 3 7 - 5. 43 (1H. m) 

giaE*i--r/KCT^iS<b Lfc„ Si.£8 0~8 2 
•Co 7 7 % 0 

jfcfl-lRlK*^:?- h ;!/ (KB r ) 

«- raax (cm -' ) = 1 7 9 0. 1 7 6 0 
f£5&m^qf5*'<:5'MU ( C D C i 3 ) 
<5 (ppm) - 

1 . 5 3 ( 3 H, s ) 

3. 15. 3. 65 (2H, AB-X. 

J =1 6. 1Hz, 4. 2 
Hz. 1 . 7 H z ) 
3 . 5 7 ( 2 H . s ) 
5 . 1 8 ( 1 H . s ) 
.5. 3 1 ( 2 H. s ) 
5. 4 0- 5. 46 (1H, m) 

7. 57 (2H, d. J = 8. 9Hz) 

8. 26 ( 2 H . d, J=8. 9Hz) 

mmm 3 



-1185- 



a - ±1 7b +' > Sft p - — h a ^ y -J jV 7, )V 
CO ^ it 

2-^-4- V - 4- (l-^^fh5'/-^- 

5 T /i^ > -/ft - a - -f V^d^zjI/- 1 -7 

-t/ -f- v > SIP 5& p - j=. (• dK>^j1/X^t^ 
1. 1 9 g « ? a 7b > ^ > 8meig&K 5 %i£B? 
1 2 me £ fla x. , 7K#&#T. 3EM^ K y •> a 
0. 4 3 g 3 V&izmm L tz7kr3m>S: 3 0 ttffl 
icIot fflTLfc. Mi&T 5 ®tr3m.W&1fTth<&>£: 
JP»L. fF?l£co WtRia^^lSt L, 7K, ££gfc7k3fc?- 

^7j<KtSJ'v^^>'>Aicx|i£^L/: < , J/ 3 i@ ?F ?£ 
«r«BET.a« L , !M£-47S<D 7 -tr h > lc jg;^ L 

tz a *m&*fpsn l, jp«*«£ETiB««» as 

>^>:7th>=7 : 1) IC ft L , g tt4& £ ?S 



» fifl ¥1-110689 (6) 

ISfiBM 4 

2^-^oo^^;U-2a-^5 L ^^^A-3 
a - # 7U > flg p - r. h c<yyAxxf^ 

2-tf*7-4 - CO V+T /- 7b - 2 - << 
7b ) yf^"-a-'fV7D'<i;l,-l-7-tff^ 
> ift ffif p - - h dOv^xxt^ 2. 51 

% m SS 5 mQ «• Da A. tz '& , IIg|E-f 77 J ;l/6 5 0 

mg© -7 ? a 9 > i o mmi&^mT u M?a 

fP«©««H*»« L, h y * A 

7Kt§7£& fiS*D£ti£7klcT& 2 0ft v» % M7KBS8$ 
-7 •> * A ict%^ L/i„ M&MS-sSffiT 

zsssl, g?/g«-i- -^^ncT^B^ri: Lit, 9 



It&Vat—Si Lfz 0 

nmm 5 

x. — i7th7; K^-7>A-3a-*^+:>ffif 
2-^"+V-3 - (7ir;l,7th7; K) - 

4 - ( "< > •/ r y - ;b - 2 - -f 7b ) y ^ * - a 

- J V 7 a s< — ;l> - 1 - T -Vr if >Wf& p - — 
h d K> /';l/xxf A 295ng«5i7^o;U^^ 

>5ma?§7deiwi5%^®f2ins ; £:*D^, 7jc?^mr^T 

3E 513 5S h 'J 8 og 7k 0 . 5nUc»»L/= 

TkiSte*- 3 0£naicMr> TiST L/=. *?£T 1 b$ 

l, tk, y * A7j<fg^s.!>-eafnAig 

7kKT§20ft^, &7kEtBE^ :/* v"* A ict& 

<DT * h > izfefa Ltz a ^j§®> £ JFSrj L , . jF «E * 
SSflETigfiS&, SlrSS- ■>U*y;^D7h?'7 7 



4 - (figMl§455 ; K>-t*> : iftKi^,U= 9:1)' 

jfc 41- "K J|X * ^ ? h ;b (CHCi! 3 ) 

na« (m" 1 ) = 34 1 0, 1 7 8 0 
1775. 1680 

t£li&%PimX'<9 h 7b (C D C 2 3 ) 
5 (ppn) = 



1 . 


6 2 


( 3 H. 


s ) 


3 . 


3 7 


( 2 H. 


s ) 


3 . 


5 9 


( 2 H. 


s ) 


5 . 


0 2 


( 1 H. 


s ) 


5 . 


1 4 


( 2 H, 


s ) 


5 . 


4 5 


~ 5 . 7 0 


6 . 


3 8 


( 1 H, 


d . 


7 . 


2 7 


( 5 H. 


s ) 


7 ... 


3 2 


( 5 H. 


s ) 


~ 1 


5 







iiLTmmizmmm 1 1-^ l fc^»i=a<,», sis 



-1186- 



Wlifl ¥1-110689 (7) 



^u-otzo to *ntz — f&aZ (I) <Dlt£ 

|3K2?slS*. rBhJ B'OXtK'JAi, 
rPMBJ (i /« 7 ^ h * > 'O v ;H , r P N B J 

KB r ifcK J: »K *©ft!j«>3*itS0n* C H C Q 3 * 



e g 

SSI 


1 


1 


i 

Us 


,-3---S 
s T 3 «- 

m as « « ^ 


S <*' m * ei ? 


is--!- 

1? " 




=>- <= 


« 


S 
£ 


2 









S 8 . 
Ill 


1 






1. 36 (3H, s) s 3. 12. 3. 63 (2H. 

AB-X. J-16. 0Hz, J-4. 0, 

J-1. 9Hz) , 3. 56 (2H. s) , 5. 20 

(IH. s) , 5. 44 (IH. dd, J-4. 0. 
1. 9Hz) » 6. 93 (IH. s) , 7. 35 

(10H, s) 


-1 = ^1 

- < <o « 

§ ^ » 5 5 ^- g 


if-- 


U 


ii 


Be 




s 

I 


i s 







e g 
HI 


I 


1 




(2H. 
. d. 
5. 4 8 
IH. 


(2H. 
. d. 
5. 5 0 
IH. sK 




cn as , ~ 




in 








1. 33 (3H. s) , 
AB-q, J-12Hz) 
J-1. 2Hz) „ 5. 
(IH. d. J-1. 21 
s) , 7. 35 (10H. 


1. 35 (3H. s) , 
AB-q. J-llHzJ 
J-1. 3Hz) . 5. 
(IH, d, J-1. 3! 
7. 35 (10H, s. ; 


if." 


II 


is 




s 


£ 

= 


a* 


2 





— 1187- 



?$fif1¥l-110K89 (8) 



e g 

III 


1 1^ 5 


1 


I 




1 


CO X - 


3 (2H. 
94 


2 

Uz 

s- 


« * T " M 

il f 21 


« o 5 

" ~ 

Si 2.2 

= ?is 

« < in I-' 




liVl 

If ■ 


= 2: 


2 S 
2 - ■ 


ii 




2 
E 
& 
* 


3 
- 




1, 


22 


2 





E i 

51 s> a- 
a pes s 


I 




, 3. 54 (2H. s) , 
,5. 1 1 (IH, s) . 
,5. 85 (IH. s) , 
J-8. 6Hz) , 
J-8. 6Hz) 


I-'" 


1. 44 (3H. s) , 
3. 80 (3H. s) , 

5. 16 (2H. s) , 

6. 69 (2H. d, 

7. 32 (2H. d. 




Is 


as 


- 


1, 


2 



-1188 — 



rw#i 

% 093130220 «**'Jt##;fft**Hr 



1. 1 «■ 


a : 93 ^ 10 ^ 6 a 




2. a : 2003 10 /3 9 B 




F£4M'J^«(IPC) : C07D499/18 (2006.01) >C07D499/00 (2006.01). 




l»**Jd-««(IPC)|£IB : 

C07D499/00-C07D499/18 (2006.01) 




TIPO @J*3*h-lM'J7fM • EPO • USPTO • JPO 


mm* 
& «i 






A 


1. JP 1-110689A 1989/04/27 


1~4 


A 


2. EP 0092948A2 1983/11/02 
#9J(£11-13*t 


1-4 


A 


3. US 4496484 1985/01/29 


1-4 


A 


4. TW 175398 1991/12/21 
$6115-204? 


1-4 


A 


5. US 4507239 1985/03/26 


1-4 


A 


6. US 4562073 1985/12/31 


1-4 


A 


7. US 4861768 1989/08/29 
**ll-4 


1-4 


A 


8. MAITI SNet al., "SYNTHESIS OF BENZHYDRYL - 

2-ALPHA-(CHLOROMETHYL)-2-BETA-METHYL-6, 6-DIHYDROPENAM- 
1, 1-DIOXIDE - THE 2- ALPHA- ISOMER OF THE POTENT 
BETA-LACTAMASE INHIBITOR BL-P2013", JOURNAL OF 
ORGANIC CHEMISTRY 53 (16): 3803-3807, 1988. <fb^$7 
2,7,16 = 


1-4 


A 


9. TANAKA H et al. , "A FACILE REDUCTIVE REMOVAL OF 
BROMINE ATOM(S) OF 6, 6-D I BROMOPEN I C I LLAN ATE AND 
6-BROMOPEN I C I LLAN ATE DERIVATIVES IN A PB/AL BIMETAL 
SYSTEM", BULLETIN OF THE CHEMICAL SOCIETY OF JAPAN 62 
(2): 627-629, 1989. 4b^4fe9B;9A • 


1-4 


Y : %t%W§l D : * • P : t » B a . 


a : 


96 #■ 7 n 18 a 

* 1 * / * 1 jf 





